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(54) ELECTRODE OF PLASMA DISPLAY PANEL AND ITS MANUFACTURE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma-display-panel 
electrode which can be fabricated by processes that are not 
complicated and which does not cause Ag to diffuse into a glass 
substrate during a baking process. 

SOLUTION: An electrode 9 provided on the front or back plate of a 
plasma display panel comprises an Ag-diffusion preventing layer 51 
and an upper layer 56 provided thereon, which is made form a 
conductor material composed chiefly of Ag. A single metal or alloy with 
a melting point of 500°C or higher is used in the diffusion preventing 
layer 51 . The linear width of the diffusion preventing layer 51 is equal 
to or greater than that of the upper layer 56. During the process of 
forming the electrode, a glass substrate 2 does not show amber color 
even after baking process and therefore does not affect the image 
displayed on the panel. 


(*;« 



to 


LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 


http://wwwl.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAa24603DA409245652Pl.htm 


6/4/02 


* NOTICES * 


Page 1 of 1 


Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim] 

[Claim 1] The electrode of the plasma display panel characterized by consisting of the upper layer which consists of the 
conductor material which makes a principal component Ag which is the electrode prepared on the front plate of a 
plasma display panel, or a tooth-back plate, and was prepared the diffusion prevention layer of Ag, and on it. 
[Claim 2] The electrode of a plasma display panel given in the claim 1 to which the melting point used a simple 
substance metal or an alloy 500 degrees C or more for the aforementioned diffusion prevention layer. 
[Claim 3] The claim 1 the line breadth of the aforementioned diffusion prevention layer is the same as that of the line 
breadth of the aforementioned upper layer, or is [ claim ] more than it, or the electrode of a plasma display panel given 
in 2. 

[Claim 4] The claims 1 and 2 which it comes to prepare on the lower layer which the aforementioned diffusion 
prevention layer turns into from a transparent conductivity layer, or the electrode of a plasma display panel given in 3. 
[Claim 5] The formation technique of the electrode of the plasma display panel characterized by forming the diffusion 
prevention layer in the electrode of a publication in either of the claims 1-4 by the vacuum deposition method or the 
spatter. 

[Claim 6] The formation technique of the electrode of the plasma display panel characterized by forming the diffusion 
prevention layer in the electrode of a publication in either of the claims 1-4 by the electroplating method or the 
electroless deposition method. 

[Claim 7] The formation technique of the electrode of the plasma display panel which is the technique of forming the 
electrode of a publication in either of the claims 1-4, and is characterized by etching the aforementioned diffusion 
prevention layer, using the aforementioned upper layer as a mask. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the plasma display panel (it is hereafter 
described as PDP) which is the monotonous display of the spontaneous light format of having used gas discharge, and 
it is related with the electrode prepared on the front plate or a tooth-back plate in detail. 
[0002] 

[Prior art] Generally, PDP prepares the electrode of the couple arranged regularly, respectively in the glass substrate of 
two sheets which counters, and has the structure which enclosed the gas which makes inert gas, such as Ne, a subject 
between them. And a voltage is impressed to inter-electrode [ these ] and it is made to display by generating electric 
discharge within the minute cell of the electrode circumference by making each cell emit light. In order to carry out an 
information display, the electroluminescence of the cell regularly located in a line is carried out alternatively. There are 
two alternated type (AC type) types of these PDPs with which the electrode is covered by the flowed-in one direction 
type (DC type) exposed to electric discharge space and the insulating layer, and both sides are classified into a 
refreshment drive formula and a memory drive formula according to the difference between a display function or the 
drive technique. 

[0003] The example of 1 configuration of AC type PDP is shown in drawing 1 . This drawing is what was shown where 
a front plate and a tooth-back plate are detached, the glass substrates 1 and 2 of two sheets are mutually ****ed face to 
face in parallel like illustration, and both hold at a fixed spacing with the cell obstruction 3 each other established in 
parallel on the glass substrate 2 used as a tooth-back plate. The composite electrode 6 which consists of a bus electrode 
5 which is the maintenance electrode 4 and metal electrode which are a transparent electrode is mutually formed in the 
tooth-back side of the glass substrate 1 used as a front plate in parallel, this is covered, the dielectric layer 7 is formed, 
and the protection layer 8 (MgO layer) is further formed on it. It is located between the cell obstructions 3 and the 
address electrode 9 of each other is formed in parallel so that it may intersect perpendicularly with the front-face side of 
the glass substrate 2 used as a tooth-back plate with a composite electrode 6 on the other hand, and as the wall surface 
and cell base of the cell obstruction 3 are worn further, the fluorescent substance 10 is formed. This AC type PDP is a 
field electric discharge type, and is structure made to discharge by the electric field which impressed alternating voltage 
between the composite electrodes on a front plate, and leaked to space. In this case, since the alternating current is 
applied, the sense of the electric field changes corresponding to a frequency. And a fluorescent substance 10 is made to 
emit light by the ultraviolet rays produced by this electric discharge, and an observer ****s light which penetrates a 
front plate. 
[0004] 

[Object of the Invention] Only by the maintenance electrode 4, since resistance is high and it cannot use as an 
electrode, the composite electrode 6 in the front plate of the above-mentioned AC type PDP forms the bus electrode 5 
on the maintenance electrode 4, in order to make resistance low. Although ITO, Sn02, ZnO, etc. can be considered as a 
material of the maintenance electrode 4, ITO is usually used from the ease of **** or patterning. On the other hand, 
although the bus electrode 5 is formed by the metallic material, when it constitutes this from a metal thin film 
monolayer, the material of low resistivity, for example, use of Cu or aluminum, can be considered from the resistance 
for which the bus electrode 5 is asked. However, when Cu is used, there is a trouble where resistance rises by thermal 
oxidation of a material as a result of baking processing at the time of dielectric layer which is back process 7 formation 
to the top where the adhesion with the maintenance electrode 4 of ITO which is the substratum layer of the bus 
electrode 5 is bad. Moreover, even when aluminum is used, there is a problem that thermal oxidation of a material and 
split-face-ization (hillock) of a front face break out by baking processing of a back process. Therefore, as for the bus 
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electrode 5, it is common that the combination of not a metal thin film monolayer but a metallic material different like 
Cr/Cu/Cr or Cr/aluminum/Cr constitutes. In this case, Cr of a lower layer functions as an adhesion layer with the 
maintenance electrode 4 which is a substratum layer, and the upper Cr functions as an antioxidizing layer of Cu or 
aluminum. Moreover, the same laminated structure and same material as the aforementioned bus electrode are used by 
the same ground not only by AC type PDP but by the above electrodes of DC type PDP. However, when such a 
laminated structure is taken, in order to form the bus electrode of what does not occur, thin film coating technologies, 
such as a spatter and a vacuum deposition, and an etching manipulation are needed no less than 3 times, a process 
becomes complicated, therefore a problem like a metal monolayer requires time, and has the problem that a throughput 
is missing. 

[0005] As a means to solve the further above-mentioned problem, the technique of carrying out patterning of the thick- 
film-screen-printing paste to an electrode configuration by the screen printing 0 r the ********** method is leading as 
indicated by Japanese Patent Application No. 1 1468 [ eight to ], for example. When taking such technique and the 
conductivity required of a bus electrode, thermal resistance, and a cost are taken into consideration, the conductor paste 
which makes Ag a principal component fits a thick-film-screen-printing paste. However, in order that Ag might pass a 
maintenance electrode, it might be spread in glass and a glass substrate might present the so-called umber color if a 
paste is calcinated above 500 degrees C when the conductor paste which makes Ag a principal component is used, there 
was a problem that it could not be used in the front plate facing especially the observer. 

[0006] this invention is to offer the electrode and its formation technique of PDP which is made in view of the above 
troubles, and can produce the place made into the purpose at the process which is not complicated, and Ag does not 
diffuse in a glass substrate at a baking process. 
[0007] 

[The means for solving a technical problem] The electrode of PDP which starts this invention in order to attain the 
above-mentioned purpose is an electrode prepared on the front plate of PDP, or a tooth-back plate, and it is desirable 
that it is characterized by consisting of the upper layer which consists of the conductor material which makes a 
principal component Ag prepared the diffusion prevention layer of Ag and on it, and the melting point uses a simple 
substance metal or an alloy 500 degrees C or more for the aforementioned diffusion prevention layer. And the line 
breadth of the aforementioned diffusion prevention layer is the same as that of the upper line breadth, or is made to 
become more than it. Moreover, you may be the gestalt established on the lower layer which the aforementioned 
diffusion prevention layer turns into from a transparent conductivity layer. 

[0008] And the diffusion prevention layer in the above-mentioned electrode can be formed by one vacuum deposition 
method, two spatters, 3 electroplating method, 4 electroless-deposition method, and the technique of ********. The 
further above-mentioned electrode can be formed by etching a diffusion prevention layer, using the upper layer as a 
mask. 
[0009] 

[Gestalt of implementation of invention] Although this invention is applicable to the electrode of various kinds PDP 
called field electric discharge type AC type PDP, countered type AC type PDP, and DC type PDP, similarly it mentions 
the address electrode of a tooth-back plate as an example, and explains the enforcement gestalt to be the composite 
electrode of the front-face plate of AC type PDP shown in drawin g 1 here by describing two or more examples. 
[0010] (Example 1) First, as shown in drawin g 2 (a), the maintenance electrode 4 is formed on the glass substrate 1 
used as a front plate by the transparent conductivity layer which has a predetermined configuration. Layer formation of 
the ITO of 0.15 micrometers of thicknesss is specifically carried out by the spatter as a transparent conductivity layer 
on a soda-lime glass substrate. Subsequently, after forming an etching mask by the photoresist (TOKYO OHKA 
KOGYO make n OFPR800") on ITO layer, After etching ITO layer in the liquid which mixed water, the hydrochloric 
acid, and the nitric acid at a rate of 1 : 1 :0.08 and exfoliating the photoresist, the maintenance electrode 4 of 188 
micrometers of line breadth was formed by performing substrate rinsing and making it dry. 

[001 1] As a material of a transparent conductivity layer, Sn02 etc. is usable besides ITO (tin Nesa). Sn02 It is Sn02 
by CVD when it is used, after forming a mask layer by the reverse pattern of the maintenance electrode 4 on a glass 
substrate 1 first. Patterning was carried out by forming a layer, and exfoliating a mask layer continuously. The 
thickness of a transparent conductivity layer is ITO layer and Sn02. A layer is about 0.05-0.4 micrometers. 
[0012] Although resistance was high, and the metal electrode used as a bus electrode was formed on the transparent 
electrode only by the transparent electrode in order to make resistance low since it was not able to use as an electrode, 
the metal membrane which Ag carries out a diffusion prevention layer first, and functions was formed. That is, as first 
shown in drawing 2 (b), the metal membrane 21 of Cr of 0.1 micrometers of thicknesss was formed by the spatter on 
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the substrate in which the maintenance electrode 4 was formed. Since not to dissolve by baking processing of a back 
process is needed as a material of a metal membrane 21 , a simple substance metal or an alloy 500 degrees C or more is 
suitable for the melting point. Although the alloy which specifically makes a principal component Mo, Ta, Ti, Fe, Nb, 
nickel, Pt, V, Pd 3 Cr, germanium, Co, Cu, Au, Zr, Sc, W, aluminum, Y, Si, and these, for example, aluminum-Zr, 
aluminum-Ti, Fe-nickel, etc. could be considered, nickel, Cr, aluminum, and aluminum alloy were good from the ease 
of carrying out of an etching manipulation. Moreover, it may replace with a spatter and a metal membrane 21 may be 
formed by the vacuum deposition method. The thickness of a metal membrane 21 is about 0.05-0.3 micrometers. 
[0013] Subsequently, as shown in drawing 2 (c), after forming the mask layer 22 on the substrate in which the metal 
membrane 21 was formed, the garbage of a metal membrane 21 was etched, and as shown in drawing 2 (d), patterning 
of the metal membrane 21 was carried out by exfoliating the mask layer 22 further. Specifically, when a metal 
membrane 21 was Cr, after forming the mask layer 22 by the photoresist (TOKYO OHKA KOGYO make "OFPR800") 
on the substrate in which Cr layer was formed, the garbage of Cr layer was etched using ** Intec, INC. make "MR- 
ES", and subsequently the mask layer 22 was exfoliated in the 1 wt%NaOH aqueous solution, and it was processed into 
70 micrometers of line breadth. When a metal membrane 21 was aluminum or aluminum alloy, the above-mentioned 
photoresist was used and it etched using ** Intec, INC. make "MR-ALE." 

[0014] Then, although the metal electrode was formed by the conductor material which makes Ag a principal 
component on the metal membrane 21 which finished patterning, as shown in drawing 2 (e), the pattern application of 
the conductor material 23 (Ag printing paste, product made from ESL "D590") was carried out with the screen printing 
at the configuration of the bus electrode 5, for example. 24 in drawing is the screen version and 25 is a squeegee. 
Subsequently, conductor material 23 was dried for 30 minutes at 170 degrees C, and by calcinating for 10 minutes at 
580 more degrees C, as shown in drawing 2 (f), the metal electrode 26 which is the upper layer was formed. The line 
breadth of a metal electrode 26 is the same as that of the line breadth of a metal membrane 21, or if it is not less than 
[ it ], a metal membrane 21 will not function as a diffusion prevention layer of Ag. In this example, the line breadth of 
the upper metal electrode 26 was 64 micrometers to 70 micrometers of the line breadth of a metal membrane 21. 
[0015] Even if it is not a screen printing, after forming the layer of conductor material (Ag printing paste, product made 
from ESL "D590") on the metal membrane 21 which finished patterning, for example, the mask layer which has the 
configuration of the bus electrode 5 by the photoresist (TOKYO OHKA KOGYO CO., LTD. make "OFPR800") is 
formed on the layer of conductor material, and the technique of forming a metal electrode 26 is 30wt%HNO3. Even if 
it etched the garbage in inside, the metal electrode 26 was able to be formed. Or a photoresist (TOKYO OHKA 
KOGYO CO., LTD. make "OFPR800") is applied all over the substrate top which finished patterning of a metal 
membrane 21 . After performing UV exposure in the configuration of the bus electrode 5, removing a photoresist in the 
configuration of a bus electrode and forming a concavity in the layer of a photoresist, It is filled up with conductor 
material (Ag printing paste, product made from ESL "D590") into this concavity. After drying conductor material for 
30 minutes at 150 degrees C, the photoresist was able to be exfoliated in the lwt%NaOH aqueous solution, conductor 
material was able to be calcinated for 10 minutes at 580 more degrees C, and the metal electrode 26 was able to be 
formed. Furthermore, even if it used Ag paste which has the photosensitivity which consists of the acrylic copolymer 
which has a carboxyl group and an ethylene nature unsaturation machine, a c photoreaction nature compound, and a d 
photopolymerization initiator for aAg powder and b side chain as conductor material, the metal electrode 26 was able 
to be formed. In this case, Ag paste which has photosensitivity the whole surface on the substrate which finished 
patterning of a metal membrane 21 is dried for 20 minutes at an application and 100 degrees C, and they are UV 
exposure and 0.2wt%NaCO3. After having developed negatives by carrying out the spray of the aqueous solution and 
carrying out patterning to the configuration of the bus electrode 5, the paste was calcinated for 10 minutes at 580 
degrees C, and the metal electrode 26 was formed. 

[0016] the above — since the metal membrane 21 prepared on the maintenance electrode 4 which consists of a 
transparent conductivity layer functioned as a diffusion prevention layer of Ag even when a metal electrode 26 is 
formed by which technique, the glass substrate 1 did not discolor after baking processing 

[0017] In addition, although the metal electrode 26 which are the metal membrane 21 and the upper layer was formed 
in this example after finishing patterning of the maintenance electrode 4 which is a lower layer, it was also possible to 
have performed patterning of the maintenance electrode 4 which is a lower layer, after forming the metal membrane 21 
and the metal electrode 26. That is, after ****ing a transparent conductivity layer on one side of a glass substrate 1 in 
this case, a metal membrane and the upper layer were formed by above-mentioned technique and the same technique, 
and the garbage of a transparent conductivity layer was etched after forming an etching mask layer in the configuration 
of the maintenance electrode 4 by the photoresist (TOKYO OHKA KOGYO CO., LTD. make "OFPR800"). The 
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composite electrode 6 which has the same configuration as the above-mentioned example also by this example has 
been formed. 

[0018] Thus, after forming a composite electrode 6 on the glass substrate 1 used as a front plate, the dielectric paste 
(Nippon Electric Glass Co., Ltd. make "PLS-3232") was applied with the screen printing, it calcinated for 10 minutes at 
560 degrees C, and the dielectric layer 7 was formed. As for Ag diffusion to a glass substrate, this baking processing 
was also suppressed. Subsequently, MgO layer was formed by the vacuum deposition method on the dielectric layer 7, 
and the front plate was completed. Furthermore, the panel was completed by carrying out gas charging together with 
the tooth-back plate formed by the conventional method. When the panel lighting examination was actually performed, 
as compared with the conventional panel by which a bus electrode consists of Cr/Cu/Cr, the same driver voltage and 
panel brightness were obtained. Furthermore, there was no stain of a glass substrate as compared with the case where a 
metal electrode is directly formed on a maintenance electrode by the conductor material which makes Ag a principal 
component, and image display was good. 

[0019] (Example 2) The formation technique of the maintenance electrode 4 is the same as that of the above-mentioned 
example 1. That is, as shown in drawing 3 (a), the maintenance electrode 4 is formed on the glass substrate 1 used as a 
front plate by the transparent conductivity layer which has a predetermined configuration. Layer formation of the ITO 
of 0.15 micrometers of thicknesss is specifically carried out by the spatter as a transparent conductivity layer on a soda- 
lime glass substrate. Subsequently, after forming an etching mask by the photoresist (TOKYO OHKA KOGYO make 
"OFPR800") on ITO layer, After carrying out the etching manipulation of the ITO layer in the liquid which mixed 
water, the hydrochloric acid, and the nitric acid at a rate of 1:1:0,08 and exfoliating the photoresist, the maintenance 
electrode 4 of 188 micrometers of line breadth was formed by performing substrate rinsing and making it dry . A 
transparent conductivity layer is Sn02 as mentioned above. A layer etc. is sufficient. ITO layer and Sn02 layer of the 
thickness of this transparent conductivity layer are about 0.05-0.4 micrometers. 

[0020] Only by the transparent electrode, resistance was high, and since it was not able to use as an electrode, in order 
to make resistance low, the metal electrode used as a bus electrode was formed like the example 1 on the transparent 
electrode. As first shown in drawin g 3 (b), the metal membrane 31 of Cr of 0.1 micrometers of thicknesss was formed 
by the spatter on the substrate in which the maintenance electrode 4 was formed. As a material of a metal membrane 
31, since not to dissolve by baking processing of a back process is needed, the melting point is [ a simple substance 
metal or an alloy 500 degrees C or more ] suitable, and the material of a publication and the same material are good in 
the example 1 . Moreover, it may replace with layer formation of a metal membrane 3 1 at a spatter, and you may carry 
out by the vacuum deposition method. 

[0021] Subsequently, although the metal electrode which is the upper layer in the conductor material which makes Ag a 
principal component was formed on the substrate which carried out layer formation of the metal membrane 31, as 
shown, for example in drawing 3 (c), the pattern application of the conductor material 32 (Ag printing paste, product 
made from ESL M D590 M ) was carried out with the screen printing at the configuration of the bus electrode 5. 33 in 
drawing is the screen version and 34 is a squeegee. Subsequently, conductor material 32 was dried for 30 minutes at 
170 degrees C, and by calcinating for 10 minutes at 580 more degrees C, as shown in drawing 3 (d), the metal electrode 
35 of 64 micrometers of line breadth used as the bus electrode 5 was formed. 

[0022] Even if the technique of forming a metal electrode 35 used the technique of etching the layer of 1 conductor 
material into an example 1 like a publication even if it is not a screen printing, the technique of filling up the concavity 
of two photoresists with conductor material, the technique of using the conductor material which has 3 photosensitivity, 
and the technique 0 f ********, it has formed the metal electrode 35. Even when a metal electrode 35 is formed by 
which the above-mentioned technique, the metal membrane 3 1 prepared on the maintenance electrode 4 which consists 
of a transparent conductivity layer functions as a diffusion prevention layer of Ag. 

[0023] Then, as shown in drawin g 3 (e), etching of a metal membrane 3 1 was performed, having used the metal 
electrode 35 as the mask layer, and the bus electrode 6 was completed. In this case, the metal electrode 35 after etching 
and the line breadth of a metal membrane 31 become the same. In addition, the etching reagent needs not to melt a 
metal electrode 35 or not to melt in a real target. It is [ as opposed to / 1 1. of water / when the metal membrane 3 1 of a 
diffusion prevention layer is Cr / in an etching reagent ] 125g NaOH and K3 / 250g /. Good patterning was possible 
when using the aqueous solution which melted [Fe (CN)6]. When a metal membrane 31 was aluminum or aluminum 
alloy, the metal membrane 31 was etched using ** Intec, INC. make "MR- ALE." 

[0024] By this example, if this example is compared with the above-mentioned example 1, since the metal membrane 
3 1 which is a diffusion prevention layer is etched, using as a mask the metal electrode 35 which is the upper layer, a 
********** process is not needed for patterning of a metal membrane 31, but the process is simplified. Furthermore, 
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since the garbage of a metal membrane 31 can be etched into a self-matching target even if it does not perform position 
doubling of a metal membrane 3 1 and the metal electrode 35, it excels in a productivity and a stability. 
[0025] In addition, although the metal electrode 35 which is the metal membrane 31 and the upper layer which are a 
diffusion prevention layer was formed in this example after finishing patterning of the maintenance electrode 4 which 
is a lower layer, it was also possible to have performed patterning of the maintenance electrode 4 which is a lower layer 
like the case of an example 1, after forming the metal membrane 31 and the metal electrode 35. 
[0026] Thus, after forming a composite electrode 6 on the glass substrate 1 used as a front plate, the dielectric paste 
(Nippon Electric Glass Co., Ltd. make "PLS-3232") was applied with the screen printing, it calcinated for 10 minutes at 
560 degrees C, and the dielectric layer 7 was formed. As for Ag diffusion to a glass substrate, this baking processing 
was also suppressed. Subsequently, MgO layer was formed by the vacuum deposition method on the dielectric layer 7, 
and the front plate was completed. Furthermore, the panel was completed by carrying out gas charging together with 
the tooth-back plate formed by the conventional method. When the panel lighting examination was actually performed, 
as compared with the conventional panel by which a bus electrode consists of Cr/Cu/Cr, the same driver voltage and 
panel brightness were obtained. Furthermore, there was no stain of a glass substrate as compared with the case where a 
metal electrode is directly formed on a maintenance electrode by the conductor material which makes Ag a principal 
component, and image display was good. 

[0027] (Example 3) The formation technique of the maintenance electrode 4 is the same as that of the above-mentioned 
examples 1 and 2. That is, as shown in drawing 4 (a), the maintenance electrode 4 is formed on the glass substrate 1 
used as a front plate by the transparent conductivity layer which has a predetermined configuration. Layer formation of 
the ITO of 0. 15 micrometers of thicknesss is carried out by the spatter as a transparent conductivity layer on a soda- 
lime glass substrate in detail. Subsequently, after forming an etching mask by the photoresist (TOKYO OHKA 
KOGYO make M OFPR800 M ) on ITO layer, After carrying out the etching manipulation of the ITO layer in the liquid 
which mixed water, the hydrochloric acid, and the nitric acid at a rate of 1:1:0.08 and exfoliating the photoresist, the 
maintenance electrode 4 of 188 micrometers of line breadth was formed by performing substrate rinsing and making it 
dry. A transparent conductivity layer is Sn02 as mentioned above. A layer etc. is sufficient. ITO layer and Sn02 layer 
of the thickness of a transparent conductivity layer are about 0.05-0.4 micrometers. 

[0028] Only by the transparent electrode, resistance is high, and since it cannot use as an electrode, in order to make 
resistance low, the metal electrode used as a bus electrode is formed on a transparent electrode. As first shown in 
drawing 4 (b), the metal membrane 41 of nickel of 0.15 micrometers of thicknesss was formed with plating on the 
maintenance electrode 4. Although the plating technique was generally divided roughly into the electroplating method 
and the electroless deposition method, even if it used the any, the metal membrane 41 has been formed. That is, in the 
case of the electroplating method of nickel, it washed by the penetrant remover (Kamimura industrial company make 
"C-4000 M ), it carried out saturation processing with the hydrochloric acid with a concentration of 50ml [/I. ], and 
formed the metal membrane of nickel only on the maintenance electrode 4 using the Watts bath. Moreover, in the case 
of the electroless deposition method of nickel, it washes by the penetrant remover (Kamimura industrial company make 
"04000"). After it carries out saturation processing with a hydrochloric acid with a concentration of 50ml [/l. ] and 
****** jy e ****** processing (Kamimura industrial company make "SKN-200") and ****** rating processing 
(Kamimura industrial company make "SKN-300") give a plating catalyst only on the maintenance electrode 4, The 
metal membrane 41 of nickel was separated in nickel electroless deposition liquid (Kamimura industrial company make 
"BEL-801"). Although the thickness of a plating layer was dependent on the processing time, the metal membrane 41 
of nickel of 0.15 micrometers of thicknesss has been formed in 1 minute. The thickness of a metal membrane 41 is 
about 0.05-0.3 micrometers. Since not to dissolve by baking processing of a back process is needed as a material of a 
metal membrane 41, the material which can be plated is easily [ the melting point is / a simple substance metal or an 
alloy 500 degrees C or more / suitable, and ] good, the duality which is mainly specifically concerned with simple 
substance metals, such as nickel, Cr, Cd, Pd, Rh, Pt, Sb, Ir, Ga, germanium, Co, Fe, Au, Cu, and Mn, or these elements 
- although a system, ternary alloy, for example, nickel- W, nickel-Cu, etc. are mentioned, the ease of patterning to 
plating and nickel are the best In addition, although divided roughly into nickel-P and nickel-B plating by the reducing 
agent to use in the case of the electroless deposition of nickel, latter one is excellent from the thermal resistance of a 
plating layer, and the ease of patterning. 

[0029] Subsequently, although the metal electrode which is the upper layer in the conductor material which makes Ag a 
principal component was formed on the substrate which carried out layer formation of the metal membrane 41, as 
shown, for example in drawin g 4 (c), the pattern application of the conductor material 42 (Ag printing paste, product 
made from ESL "D590") was carried out with the screen printing at the configuration of the bus electrode 5. 43 in 
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drawing is the screen version and 44 is a squeegee. Subsequently, conductor material 42 was dried for 30 minutes at 
170 degrees C, and by calcinating for 10 minutes at 580 more degrees C, as shown in drawin g 4 (d), the metal electrode 
45 of 64 micrometers of line breadth was formed. 

[0030] Even if the technique of forming a metal electrode 45 used the technique of etching the layer of 1 conductor 
material into examples 1 and 2 like a publication even if it is not a screen printing, the technique of filling up the 
concavity of two photoresists with conductor material, the technique of using the conductor material which has 3 
photosensitivity, and the technique of ********, it has formed the metal electrode 45. Even when a metal electrode 45 
is formed by which the above-mentioned technique, the metal membrane 41 prepared on the maintenance electrode 4 
which consists of a transparent conductivity layer functions as a diffusion prevention layer of Ag. 
[003 1] Then, as shown in drawing 4 (e), etching of a metal membrane 41 was performed, having used the metal 
electrode 45 as the mask layer, and the bus electrode 6 was completed. In this case, the metal electrode 45 after etching 
and the line breadth of a metal membrane 41 become the same. In addition, the etching reagent needs not to melt a 
metal electrode 45 or not to melt in a real target. Good patterning was possible, when the metal membrane 41 of a 
diffusion prevention layer was nickel and the ferric-chloride aqueous solution of 45 Baumes was used for the etching 
reagent. 

[0032] By this example, if this example is compared with the above-mentioned example 1, since the metal membrane 
41 which is a diffusion prevention layer is etched, using as a mask the metal electrode 45 which is the upper layer, like 
the above-mentioned example 2, a ********** p rocess i s no t needed for patterning of a metal membrane 41, but the 
process is simplified. Furthermore, since the garbage of a metal membrane 41 can be etched into a self-matching target 
even if it does not perform position doubling of a metal membrane 41 and the metal electrode 45, it excels in a 
productivity and a stability. Furthermore, since plating is used for formation of a metal membrane 41, as compared with 
the examples 1 and 2 which use the vacuum **** method of a spatter or a vacuum deposition method, it excels in this 
example in a productivity and a cost side. 

[0033] Moreover, although the metal membrane 41 which is a diffusion prevention layer was etched in this example, 
having used as the mask the metal electrode 45 which is the upper layer, after forming a mask layer by the photoresist 
and performing etching of a metal membrane 41 like the above-mentioned example 1, you may form a metal electrode 
45. However, an excessive ********** process is needed for patterning of a photoresist in this case, and position 
doubling of a metal membrane 41 and the metal electrode 45 is also needed. 

[0034] In addition, although the metal electrode 45 which is the metal membrane 41 and the upper layer which are a 
diffusion prevention layer was formed in this example after finishing patterning of the maintenance electrode 4 which 
is a lower layer, it was also possible to have performed patterning of the maintenance electrode 4 which is a lower layer 
like the case of examples 1 and 2, after forming the metal membrane 41 and the metal electrode 45. 
[0035] Thus, after forming a composite electrode 6 on the glass substrate 1 used as a front plate, the dielectric paste 
(Nippon Electric Glass Co., Ltd. make "PLS-3232") was applied with the screen printing, it calcinated for 10 minutes at 
560 degrees C, and the dielectric layer 7 was formed. As for Ag diffusion to a glass substrate, this baking processing 
was also suppressed. Subsequently, MgO layer was formed by the vacuum deposition method on the dielectric layer 7, 
and the front plate was completed. Furthermore, the panel was completed by carrying out gas charging together with 
the tooth-back plate formed by the conventional method. When the panel lighting examination was actually performed, 
as compared with the conventional panel by which a bus electrode consists of Cr/Cu/Cr, the same driver voltage and 
panel brightness were obtained. Furthermore, there was no stain of a glass substrate as compared with the case where a 
metal electrode is directly formed on a maintenance electrode by the conductor material which makes Ag a principal 
component, and image display was good. 

[0036] (Example 4) First, as shown in drawing 5 (a), the metal membrane which Ag carries out a diffusion prevention 
layer and functions is formed on the glass substrate 2 used as a tooth-back plate. That is, the metal membrane 51 of Cr 
of 0.1 micrometers of thicknesss was formed by the spatter on the glass substrate 2. Since not to dissolve by baking 
processing of a back process is needed as a material of a metal membrane 51, a simple substance metal or an alloy 500 
degrees C or more is suitable for the melting point. Although the alloy which specifically makes a principal component 
Mo, Ta, Ti, Fe, Nb, nickel, Pt, V, Pd, Cr, germanium, Co, Cu, Au, Zr, Sc, W, aluminum, Y, Si, and these, for example, 
aluminum-Zr, aluminum-Ti, Fe-nickel, etc. can be considered The adhesion with glass had best Cr, and the ease of 
carrying out of an etching manipulation had nickel, Cr, aluminum, and good aluminum alloy. Moreover, it may replace 
with a spatter and a metal membrane 51 may be formed by the vacuum deposition method. The thickness of a metal 
membrane 51 is about 0.05-0.3 micrometers. 

[0037] Subsequently, as shown in drawing 5 (b), after forming the mask layer 52 on the substrate in which the metal 
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membrane 51 was formed, the garbage of a metal membrane 51 was etched, and as shown in drawing 5 (c), patterning 
of the metal membrane 5 1 was carried out by exfoliating the mask layer 52 further. Specifically, when a metal 
membrane 51 was Cr, after forming the mask layer 52 by the photoresist (TOKYO OHKA KOGYO make "OFPR800") 
on the substrate in which Cr layer was formed, the garbage of Cr layer was etched using ** Intec, INC. make "MR- 
ES", and subsequently the mask layer 52 was exfoliated in the lwt%NaOH aqueous solution, and it was processed into 
70 micrometers of line breadth. When a metal membrane 51 was aluminum or aluminum alloy, the above-mentioned 
photoresist was used and it etched using ** Intec, INC. make "MR- ALE." 

[0038] Then, although the metal electrode was formed by the conductor material which makes Ag a principal 
component on the metal membrane 5 1 which finished patterning, as shown in drawing 5 (d), the pattern application of 
the conductor material 53 (Ag printing paste, product made from ESL "D590") was carried out with the screen printing 
at the configuration of the address electrode 9, for example. 54 in drawing is the screen version and 55 is a squeegee. 
Subsequently, conductor material 53 was dried for 30 minutes at 170 degrees C, and the metal electrode 56 which is the 
upper layer as shown in drawing 5 (e) was formed by calcinating for 10 minutes at 580 more degrees C. It can kick by 
the following [ it swerves from whether the line breadth of a metal electrode 56 is the same as that of the line breadth of 
a metal membrane 51 ], and the **** metal membrane 51 does not function as a diffusion prevention layer of Ag. In 
this example, the line breadth of the upper metal electrode 56 was 64 micrometers to 70 micrometers of the line breadth 
of a metal membrane 5 1 . 

[0039] Even if it is not a screen printing, after forming the layer of conductor material (Ag printing paste, product made 
from ESL "D590") on the metal membrane 51 which finished patterning, for example, the mask layer which has the 
configuration of the address electrode 9 by the photoresist (TOKYO OHKA KOGYO CO., LTD. make "OFPR800") is 
formed on the layer of conductor material, and the technique of forming a metal electrode 56 is 30wt%HNO3. Even if 
it etched the garbage in inside, the metal electrode 56 was able to be formed. Or a photoresist (TOKYO OHKA 
KOGYO CO., LTD. make "OFPR800") is applied all over the substrate top which finished patterning of a metal 
membrane 51. After performing UV exposure in the configuration of the address electrode 9, removing a photoresist in 
the configuration of an address electrode and forming a concavity in the layer of a photoresist, It is filled up with 
conductor material (Ag printing paste, product made from ESL "D590") into this concavity. After drying conductor 
material for 30 minutes at 150 degrees C, the photoresist was able to be exfoliated in the lwt%NaOH aqueous solution, 
conductor material was able to be calcinated for 10 minutes at 580 more degrees C, and the metal electrode 56 was able 
to be formed. Furthermore, even if it used Ag paste which has the photosensitivity which consists of the acrylic 
copolymer which has a carboxyl group and an ethylene nature unsaturation machine, a c photoreaction nature 
compound, and a d photopolymerization initiator for aAg powder and b side chain as conductor material, the metal 
electrode 56 was able to be formed. In this case, Ag paste which has photosensitivity the whole surface on the substrate 
which finished patterning of a metal membrane 51 is dried for 20 minutes at an application and 100 degrees C, and they 
are UV exposure and 0.2wt%NaCO3. After having developed negatives by carrying out the spray of the aqueous 
solution and carrying out patterning to the configuration of the address electrode 9, the paste was calcinated for 10 
minutes at 580 degrees C, and the metal electrode 56 was formed. 

[0040] the above — since a metal membrane 5 1 functioned as a diffusion prevention layer of Ag even when a metal 
electrode 56 is formed by which technique, the glass substrate 2 did not discolor after baking processing 
[0041] Thus, after forming the address electrode 9 on the glass substrate 2 used as a tooth-back plate, a wrap dielectric 
layer is formed for the address electrode 9 if needed. For example, a dielectric paste (Nippon Electric Glass Co., Ltd. 
make M PLS-3232 M ) is applied with a screen printing, it calcinates for 10 minutes at 560 degrees C, and a dielectric layer 
is formed. As for Ag diffusion to a glass substrate, this baking processing was also suppressed. Subsequently, after 
forming the cell obstruction 3 between the address electrodes 9, as the wall surface and cell base of the cell obstruction 
3 were worn, the fluorescent substance 10 was formed, and the tooth-back plate was completed. Furthermore, the panel 
was completed by carrying out gas charging together with the front plate formed by the conventional method. When the 
panel lighting examination was actually performed, as compared with the conventional panel by which an address 
electrode consists of a metal monolayer, the same driver voltage and panel brightness were obtained. Furthermore, 
there was no stain of a glass substrate as compared with the case where an address electrode is directly formed on a 
glass substrate by the conductor material which makes Ag a principal component, and image display was good. 
[0042] (Example 5) As first shown in drawing 6 (a), the metal membrane 61 of Cr of 0.1 micrometers of thicknesss is 
formed by the spatter on a glass substrate 2. As a material of a metal membrane 61, since not to dissolve by baking 
processing of a back process is needed, the melting point is [ a simple substance metal or an alloy 500 degrees C or 
more ] suitable, and the material of a publication and the same material are good in the example 4. Moreover, it may 
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replace with layer formation of a metal membrane 61 at a spatter, and you may carry out by the vacuum deposition 
method; 

[0043] Subsequently, although the metal electrode which is the upper layer in the conductor material which makes Ag a 
principal component was formed on the substrate which carried out layer formation of the metal membrane 61, as 
shown, for example in drawing 6 (b), the pattern application of the conductor material 62 (Ag printing paste, product 
made from ESL "D590") was carried out with the screen printing at the configuration of the address electrode 9. 63 in 
drawing is the screen version and 64 is a squeegee. Subsequently, conductor material 62 was dried for 30 minutes at 
170 degrees C, and by calcinating for 10 minutes at 580 more degrees C, as shown in drawing 6 (c), the metal electrode 
65 of 64 micrometers of line breadth used as the address electrode 9 was formed. 

[0044] Even if the technique of forming a metal electrode 65 used the technique of etching the layer of 1 conductor 
material into an example 4 like a publication even if it is not a screen printing, the technique of filling up the concavity 
of two photoresists with conductor material, the technique of using the conductor material which has 3 photosensitivity, 
and the technique 0 f ********, it has formed the metal electrode 65. Even when a metal electrode 65 is formed by 
which the above-mentioned technique, a metal membrane 61 functions as a diffusion prevention layer of Ag. 
[0045] Then, as shown in drawin g 6 (d), etching of a metal membrane 61 was performed, having used the metal 
electrode 65 as the mask layer, and the address electrode 9 was completed. In this case, the metal electrode 65 after 
etching and the line breadth of a metal membrane 61 become the same. In addition, the etching reagent needs not to 
melt a metal electrode 65 or not to melt in a real target. Good patterning was possible, when the metal membrane 61 of 
a diffusion prevention layer was Cr and ** Intec, INC. make "MR-ES" was used for the etching reagent. When a metal 
membrane 61 was aluminum or aluminum alloy, the metal membrane 61 was etched using ** Intec, INC. make "MR- 
ALE." 

[0046] By this example, if this example is compared with the above-mentioned example 4, since the metal membrane 
61 which is a diffusion prevention layer is etched, using as a mask the metal electrode 65 which is the upper layer, a 
********** process is not needed for patterning of a metal membrane 61, but the process is simplified. Furthermore, 
since the garbage of a metal membrane 61 can be etched into a self-matching target even if it does not perform position 
doubling of a metal membrane 61 and the metal electrode 65, it excels in a productivity and a stability. 
[0047] Thus, after forming the address electrode 9 on the glass substrate 2 used as a tooth-back plate, a wrap dielectric 
layer is formed for the address electrode 9 if needed. For example, a dielectric paste (Nippon Electric Glass Co., Ltd. 
make "PLS-3232") is applied with a screen printing, it calcinates for 10 minutes at 560 degrees C, and a dielectric layer 
is formed. As for Ag diffusion to a glass substrate, this baking processing was also suppressed. Subsequently, after 
forming the cell obstruction 3 between the address electrodes 9, as the wall surface and cell base of the cell obstruction 
3 were worn, the fluorescent substance 10 was formed, and the tooth-back plate was completed. Furthermore, the panel 
was completed by carrying out gas charging together with the front plate formed by the conventional method. When the 
panel lighting examination was actually performed, as compared with the conventional panel by which an address 
electrode consists of a metal monolayer, the same driver voltage and panel brightness were obtained. Furthermore, 
there was no stain of a glass substrate as compared with the case where an address electrode is directly formed on a 
glass substrate by the conductor material which makes Ag a principal component, and image display was good. 
[0048] (Example 6) As first shown in drawin g 7 (a), the metal membrane 71 of nickel of 0.15 micrometers of 
thicknesss is formed with plating on a glass substrate 2. Although the plating technique was generally divided roughly 
into the electroplating method and the electroless deposition method, the metal membrane 71 has been formed using the 
latter. That is, after washing by the penetrant remover (Kamimura industrial company make "C-4000"), carrying out 
saturation processing with the hydrochloric acid with a concentration of 50ml [/L ] and ****** rye ****** processing 
(Kamimura industrial company make "SKN-200") and ****** rating processing (Kamimura industrial company make 
"SKN-300") giving a plating catalyst on the glass substrate 2, the metal membrane 71 of nickel was separated in nickel 
electroless deposition liquid (Kamimura industrial company make "BEL-801"). Although the thickness of a plating 
layer was dependent on the processing time, the metal membrane 71 of nickel of 0.15 micrometers of thicknesss has 
been formed in 1 minute. The thickness of a metal membrane 71 is about 0.05-0.3 micrometers. Since not to dissolve 
by baking processing of a back process is needed as a material of a metal membrane 71, the material which can be 
plated is easily [ the melting point is / a simple substance metal or an alloy 500 degrees C or more / suitable, and ] 
good, the duality which is mainly specifically concerned with simple substance metals, such as nickel, Cr, Cd, Pd, Rh, 
Pt, Sb, Ir, Ga, germanium, Co, Fe, Au, Cu, and Mn, or these elements - although a system, ternary alloy, for example, 
nickel- W, nickel-Cu, etc. are mentioned, the ease of patterning to plating and nickel are the best In addition, although 
divided roughly into nickel-P and nickel-B plating by the reducing agent to use in the case of the electroless deposition 
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of nickel, latter one is excellent from the thermal resistance of a plating layer, and the ease of patterning. 
[0049] Subsequently, although the metal electrode which is the upper layer in the conductor material which makes Ag a 
principal component was formed on the substrate which carried out layer formation of the metal membrane 71, as 
shown, for example in drawing 7 (b), the pattern application of the conductor material 72 (Ag printing paste, product 
made from ESL "D590") was carried out with the screen printing at the configuration of the address electrode 9. 73 in 
drawing is the screen version and 74 is a squeegee. Subsequently, conductor material 72 was dried for 30 minutes at 
170 degrees C, and by calcinating for 10 minutes at 580 more degrees C, as shown in drawing 7 (c), the metal electrode 
75 of 64 micrometers of line breadth was formed. 

[0050] Even if the technique of forming a metal electrode 75 used the technique of etching the layer of 1 conductor 
material into an example 4 like a publication even if it is not a screen printing, the technique of filling up the concavity 
of two photoresists with conductor material, the technique of using the conductor material which has 3 photosensitivity, 
and the technique 0 f******** ? it has formed the metal electrode 75. Even when a metal electrode 75 is formed by 
which the above-mentioned technique, a metal membrane 71 functions as a diffusion prevention layer of Ag. 
[0051] Then, as shown in drawing 7 (d), etching of a metal membrane 71 was performed, having used the metal 
electrode 75 as the mask layer, and the address electrode 9 was completed. In this case, the metal electrode 75 after 
etching and the line breadth of a metal membrane 71 become the same. In addition, the etching reagent needs not to 
melt a metal electrode 75 or not to melt in a real target. Good patterning was possible, when the metal membrane 71 of 
a diffusion prevention layer was nickel and the ferric-chloride aqueous solution of 45 Baumes was used for the etching 
reagent. 

[0052] By this example, if this example is compared with the above-mentioned example 4, since the metal membrane 
71 which is a diffusion prevention layer is etched, using as a mask the metal electrode 75 which is the upper layer, like 
the above-mentioned example 5, a ********** process is not needed for patterning of a metal membrane 71, but the 
process is simplified. Furthermore, since the garbage of a metal membrane 71 can be etched into a self-matching target 
even if it does not perform position doubling of a metal membrane 71 and the metal electrode 75, it excels in a 
productivity and a stability. Furthermore, since plating is used for formation of a metal membrane 71, as compared with 
the examples 4 and 5 which use the vacuum **** method of a spatter or a vacuum deposition method, it excels in this 
example in a productivity and a cost side. 

[0053] Thus, after forming the address electrode 9 on the glass substrate 2 used as a tooth-back plate, a wrap dielectric 
layer is formed for the address electrode 9 if needed. For example, a dielectric paste (Nippon Electric Glass Co., Ltd. 
make "PLS-3232") is applied with a screen printing, it calcinates for 10 minutes at 560 degrees C, and a dielectric layer 
is formed. As for Ag diffusion to a glass substrate, this baking processing was also suppressed. Subsequently, after 
forming the cell obstruction 3 between the address electrodes 9, as the wall surface and cell base of the cell obstruction 
3 were worn, the fluorescent substance 10 was formed, and the tooth-back plate was completed. Furthermore, the panel 
was completed by carrying out gas charging together with the front plate formed by the conventional method. When the 
panel lighting examination was actually performed, as compared with the conventional panel by which an address 
electrode consists of a metal monolayer, the same driver voltage and panel brightness were obtained. Furthermore, 
there was no stain of a glass substrate as compared with the case where an address electrode is directly formed on a 
glass substrate by the conductor material which makes Ag a principal component, and image display was good. 
[0054] In the above-mentioned explanation, although the composite electrode in field electric discharge type AC type 
PDP was mentioned as the example in the examples 1-3 and the address electrode was similarly taken for the example 
in the examples 4-6, even when the electrode of various kinds of PDPs called countered type AC type PDP or DC type 
PDP is produced by the same technique, the same effect as the case of the composite electrode mentioned above is 
acquired. 
[0055] 

[Effect of the invention] As explained above, since this invention constituted Ag in which the electrode prepared in the 
front plate or tooth-back plate of PDP was prepared the diffusion prevention layer of Ag, and on it from the upper layer 
which consists of the conductor material made into a principal component, the concerned glass substrate does not affect 
the image display of a panel, without after a baking process presenting an umber color in an electrode formation 
process. 

[0056] And the diffusion prevention layer in this electrode can be formed by one vacuum deposition method, two 
spatters, 3 electroplating method, 4 electroless-deposition method, and the technique of ******* * 5 and if plating is 
used especially, it is more excellent in a productivity and the field of a cost. Furthermore, after forming the upper layer, 
by performing etching of a diffusion prevention layer, using the upper layer as a mask, since the process which forms a 
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mask layer can be omitted and the garbage of a diffusion prevention layer can be etched into a self-matching target, it 
excels in a productivity and a stability. 


[Translation done.] 
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* 2 4 t^X^ U->f&, 2 5HX=l s -y'rft5, *^ 
T? , 170tt30#lffl»*ttfi23&ftlll/, ^^>(^ 
5 8 0tTl O^fp^fiJttacit, 13 2 (f) (CtS-T 
cfc^tC, ±l-T?$>-5£JI5m^ 2 6 $r^fi£L^o ^ili 
2 6 (DlftM^^JHR 2 1 Oi^tpichfsl ^^n^Tt^tt 
ntf£«lia2 l^Ag^tMSiLtligL^k 

50 ^H^^jr &&mit& 2 10^i7O//ml;^LT, ±/(i? 


5 

<D&mMffi 2 6 coalpit* 6 4 /imtfeo/:. 
[0015] &J&^&2 6 €:i«t5*SH X £ »J — 

R 2 1 <0±tc*##» (A gfllflJ^-X K ESLttH 
TD 5 9 0 J ) (DHg£J£/& Lfcft. * # *t » 0> K ± K 7 

thi/yxh (jfc*fcflsi*tt*i ^ofprsooj ) 

r;tXSa5<D^tt&tt2>7X^BS®S^ 3 0w 
tSBHNO, ^T^IS15^^l7^>^ltfc^iti 
2 6 pJ^T^o fc. &illgt 2 1 {D/l^- 

rUttSa ro f p r 8 o o j ) £i^L> a*x«« 5 <d 

^©Ga»+(C*#:#» (A gEPWJ^-X h, ESLtl! 

r.D 5 9 o j ) &as*b. i 5 or r 3 o»ra»*»» 

lwtXNaOH*S«t7*hl/y7 
h£p]giL, 3 €> IC 5 8 0 ^ 7? 1 0 #ffl«*#**0>iftrit 

tc. LT, a) Ag»5fc, b) flfl « # # 

c) #K*ttfls£«K d) 3ta^@8»*J^'&^« 

£*rT3 a g ^-x h isT*>&mmM 2 6 

£:J&j3c*r* C <fca*T#fc. C<Dm&. ^112 1^/^ 

-r: > y£»x.fc««± <D±m \zmyt& £^-r& A g ^ 

&tf0. 2wt%NaCO, ^Ki§^^xyi/-t§ci 
Kct 0 li^fT^t/uii 5 (omik \zn$ 

126 ^B^LLfc. 
[0016] ±ffit>rn<0#H;T?&J(Pi«« 2 6 £ fl^tfc L 

t*fc&««2 l^AgOttftBJhitbTlffitSife; 

[0 0 17] ft*s, ***fi^"C(d:TJS"C*SJIiW««4 
^ill2 6 «r^fi£Lfc;6«, 2 1 &C*&^mil2 

■5 £ £ pJ^tf^o^:, corns* 

v (m&foitxmitn roFPR8ooj ) -vmftmm 

[0018] c<D& o ^zmmwitu^ ^/7xsis 1 ±tz 
msmm 6 &j&f&Ltc'&* xt? v ->wmfeiz<kvmm 

«:^-Xh (B^nm.mi'^tm rpLS-3232j ) 

5 6 0 1 0 ftwmi&L. $$m&m7&M 

f&Lfz. COi^SHItt^^^i^^WA g t£ f& #11 
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^J^tlfCo R«*JS 7 ±(C*l£2!S«Ffe-CM g O 

X««#C r /C u/C r $ *1 £ ttfSfe <OK * )V t 

^•e^Iii^i^t^i^ £ Jt«ELT, #^Xg*£cD 

10 [0019] {nmw2) m&n&4<z>B&Li5m\z±& 
(Dmmm 1 tmm-v&z. @3 (a) ic^-r 

JP0. 1 5 /z m£> I TO£XA*y$'ftK:<fc0Rjgfi£L, 
^t^ITOlit:7^M/yXh <*3KJjSflSlSR« 
TOFPR 8 0 0 J ) tl7f>^7Xnr^l/: 

1 : 1: 0. 0 8<£>i<]^T^£L 
fcfift + T? I TORSrXy 5=->^j!lDXL, 7thk>*7h 

20 zmMLTfrz&WLAm&iT^Tfr&zitzct.'e* « 

il 8 8/imWiSfi4?:i^LfCo ffi i£ CD J; 5 (C @ 
Oiilil TOi, SnOriitCO. 05-0. 4 

[0020] js^«ao*-c(i«Ctffl^ii5< * iiti 
sri^3 (b) tc^f^^tc, *£j$n@4 zmf&Lfcm 

SifcXA 5/ ^ftlc J; 0 HgJP 0 . 1 m m(DC r <D£^|g| 
30 3 1 ZM&LtCo &mm 3 1 CWRtl/Ttt, fftlfIG) 

5 0 0 t C^±co^^^^^^ti^^^3iL, ^SS0iJ 1 (C 

[0021] ^juk 3 1 zmmfcL fz&m±{z 

^■rs^, ^ja^0 3 (c) tc^-r^^tc, X^'J — >; 

BlWJ«T3»#»»5f 3 2 (A g EPJS'J^-X h, ESLtti 
TD 5 9 0 J ) ^/Ull5 0^^f:/^->l^L * 

1 7 0TC-e30»B«*ttR3 2*e«l;, "3 
«btC 5 8 Ott 1 0ttfflmf&-rZ>Z£-?. i3 (d) (C 
^•Tcfc^tC, /Uil 5 dz^dtSH 6 4 u m^^Iii 
3 5 ^^^LAc. 

[ 0 0 2 2 ] &«««3 5 «rJ&J*-r*#fettX# U — > 

rjwiS"c^:< rt>, i «caa«<Dcfc-5ti. i) mw 

ttR«R*l-;f>m*S. 2) 7^-hUvXhCD 

Da«fc***#»&**-r-&*fe. 3) *3ttt*wr*w 


( 
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[ 0 0 2 3 ] 1«HT. 13 3 (e) (C ^ cfc o tC, 
S3 5^-7X^itlt^Ii3 lOIyf >^Sff 
^, AX^S 6 £^J&£-tfAco Xy^V^fft 
tC*5ttS£JR«a3 5<!:&JRK3 — <fcfc 

ft&* Xy^>y*Bt«A««« 3 5 
*^i*H«fc:»#Uft^£ <h^!^fir*S. It « Wit 

m<D&mm 3i^cr <d*§-&, x^^yfsicii, * i 

1 CZjfcf IT 125g©NaOHi 2 5 0 g«)K 1 [Fe 

(CN) , ] £8#L3fc**ifc£ffiffl-rntf* 
^-X>y^pJ^T^o^io 3 1 *«A 1 *tmA 

1 • -r>xy TMR-ALEj 

£Jfll>T&JSJ«3 1 ^X7?>^lAcc 

[ 0 0 2 4 ] *2Slfe0y<fc»)i*<D#iiB0y 1 

^SMfiWCWtiB "C**&JR«a 3 5 £vx^ £ b 

ili3 5<0&B&:btt£fTfc&<T ) b&B36£«f::& 

cD^^^i^titc, 3 1 sr/^iti 3 5 &Mf&m 

[ 0 0 2 6] CCDJ: o \Zwimfa£teZ>X5X&fa 1 ±K 
ffc^-Xh (B^Sftffl^&H TPLS- 3 2 3 2 J ) 

^i^i, 5 6 o <ct i o ftmffitfLis* mmfcm7%& 

BS-nfc. *^Tf,- K««e)i7±tcIt3g3K#ft1?MBO 

xtta^c r /c u/c r ti«sn5a*o/u;^ 

»T?&««a£^i*i"*«o tittftbT, i/7XStSW 

[0027] (nss0*j3) mftmmi <D&f&jjfete±m 
<Dmmm 1 &tf2 tmm~v&z>. (a) 

I&JP0 . 1 5tfmOITO«X/^y^tti:J; om&ffc 
L, ^^TITOill:7^hl/yXh (^^C^IbX^ 
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H rOFPR 8 0 0 j ) tlyf>^ £J&fifcLfc 
*, ttBE, & 1 : 1 : 0 , 0 8 fi| £ ~e *g & L 

K»SttittSnO, WffTfbcfc^. 38 9J»«14lg|(DIR 
ffil TOl, S n Oi mt h\Z 0 . 05-0. 4/im 

[ 0 0 2 8 ] a^«a<B*-?tiSffifl!a*i«< , ^^iiL 

;uilt^^^iil^ifi£t^. £*fl^4 (b) fc 

5umON iO^H!4 UifiltUc. *y=*;friSli — 

fO^fti^ffl^Tfeill 4 1 ^^fiJclf^fc, -Tft^ 

91 rc- 4 0 0 0 j ) ii^5 0 m 1 / 1 CD* 

20 iftfrifc (±«x»a«4 rc-4 0 0 

oj ) xmfrL, i&m 5 o m i / i (Dmmxtpmwim 

L, ^t^^-fyV^I <±»X*tfc« TSKN-2 

ooj ) tr z-t u-r* >t/mm <±ttx*&» rs 

KN - 3 0 0 j ) (C<fc^T«H#««4 <D±.\Zfctt* v * 

ft §3 TBEL-80 1J ) *TNiC0&J^fll4 1£#Ttb 

TlglJ? 0. 15/*m<0NiG)&JSIBt4 1£J#fi£-e#fc:. 
&JR&4 1 ©fliJPttO . 05-0. 3Mmi^tfe^, 
30 ^IB4 l©tt»tbTli, ax^cD^^^Jl-TrBt^L 
ftl^C t^St^ns/i*, i6,£rt*5 0 OTCJEAiO* 
#&«*^te£&3&«i» S^IMC;* *y * pj«ft»» 

<t t^. ^ffrWfctt. Ni, C r , Cd, Pd, Rh, 
P t, Sb, I r , G a , G e , Co, Fe, Au, C 
u. Mn»<0»#*JR» *^(4-, Ctlt><D7tm%3i£~t 
^Xtc^^Htc^^^, 0»Jx.^, N i - W: N i -Cu 

mm-tzmjcmiz j;otn i - p&lkn i - b^^ + c 

[ 0 0 2 9 ] &JU&4 1 ^l^jfe^LAc^^±lC 

A g 4ilS!&»ttS»#*tfi1?±@T*S4««i&^ 
tic-rs^, «A«BI4 (c) (C^-fcfc^tC, X^7'J-> 
HJMftt?**#»4 2 (Ag^K-Xh, ESLtti 

TD 5 9 0 J ) S;Ut*5MttC/^->ft*L 
fc. 4 3 (4X d7 U - >Wi. 4 4IU + -yT*5. 

^^"C, 1 7 0TCT3 0»P83»#«»4 2*«i»L. * 
6l: 5 8 0tT10^Pl^^f§Ct-C, [214 (d) 1C 
50 ^"Tcfc^tC, 8B64MmOftJRa«4 5*ilSLfc. 


( 
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[oo3o] &jMmm 4 s fcj&jfc-rszfrSstex^ u -> 

8UMfc-efc< Tfc. ^J6#J 1 &tf2 KE*©*? \z. 
1) *#»»(OI«*X5/5 1 >4/"r**ffi. 2) 7^ 

zsxb<Dwwizmftttm$:ftm-?z>x&. 3) 

L"Cfc&JK««4 5 £f#fifcT?£fc. ±gBO>^-m©#?£ 
ftS*#««4©±fc:aS*ttfc&JRBl4 l^AgcolfiWW 

[00313 tttiT, si 4 (e) izmt&^iz* &mm 

K:;fctt*&«tt«4 5 <fc&«Bt4 1 <D»iH14H-<!:ft 
-So fcfc, Xu/^>y*(i&S««4 5 £S#L&^ 

Jl<£>£Mil4 1 rt*N i X-/5 1 >y»(Ctt4 5# 

[ 0 0 3 2 ] ^^^0iJ<hmI^co^^^J 1 (h^tt^-T^ 
#*«Gy-Cli±gTi&5&JKS«4 5 SrVX ^ t b 

mriztiCo^ssCT 2 tmmiz. *«i»4 1 a>/v^-x>yjc 

-So £Jglg£4 l t^JHmil4 5 <o ffi B fc> £ 

ff fe3i<T t)as»^Wfc^JSiK4 l 

[0033] &fc. *mm&\x\*±.mx*&z>&m,mM4 

IiiMiU £.t>&SBt4 1 <!:^itl4 5 (DfoM 

[ 0 0 3 4] fc*3, ***«"X?ttT»"C*Slll«F««4 
<7J^^-x>y€»AT^ e*£«fcftJtS"C*S^iSIB4 

R«2 PJtitC, ^W4 1&^iii4 5?: 

^dc«(cT8-e*«*J*««4 o/^^-xv^&fto d 

[ 0 0 3 5] CCOJ;? izffim&tteZJS^X&tiL 1 -t£ 

l*^-Xh (B^SSUffi^&K TPLS-3232J ) 
Si^JL, 5 6 0tTl O^FIifiKl, I3^#/f7£^ 
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§S tic SHKtcA^JU,«*TK»Sffofc<hC6* 
X««**C r /C u/C r T-tftfiE $ ft S * £ 

[ 0 0 3 6 ] (HS£0iJ4) 05 (a) ic^irj;^ 

±lZXny ?m\z£K) mm 0 . 1 umCDC r (D&J&m 5 

1 5 1 ©«8tLtlt f$X&<£>& 

0 O t C^±com^^M^^ti^^^jfLT^^ 0 Hr##J 
(CteMo* Ta, Ti, Fe. Nb, Ni, Pt, V, 
Pd, Cr, Ge, Co, Cu, Au, Zr, S c , 
W, AU Y, Si ^:nb^±^^i1"S^^, mA. 
A l - Z r , Al-Ti, Fe-Ni Stl* 
20 #^X <hO*«rttttC r A«« ££x^ 

>^J[jPXCO L^-T^tiN i , Cr, AK Al^*^ 
^•C^^to X/W ^ft(C«AT*tffl*»tt(Cj: 

O^JRMS 1 OJ^fifeSrfT^T'bJ:^. 5 1 <O^I9 

teO. 05-0. 3|im8*T*5. 
[0037] 115 (b) fC^T £5 fc , &Jglg£ 

5 1 Sr^^lfcSilCVX^I 5 2 ^ififelfci, £ 
JSM 5 1 ©^Fgffl^SXy 3->tf $f,t:7X^15 

2 £p|fft-r& £ 05 .(c) IZ^-? £o IZ&fMWk 5 
l£/^-X>^Ufc. mfaWlZlZ, Ml51^Cr 

30 <Dm&, C rBSJg«Lfca«±C7* hl/vX ^ (* 

j&j&ikxmn ro f p r 8 o o j ) x ^ m 5 2&.^ 

iSLfcft. if • -f >r7 r M R — E S J $.^^T 

C rI©^»a»SXyf >^L, ^V^Tlwt%Na 
OHMit7X^/l 5 2 £tlJltlbT;&'&§7 0/iml: /JU 
IU:. 5 1 ?SclUiA I ^^Oi^li, ± 

R-ALEJ $ffl^Tl7?>^lfc 
[ 0 0 3 8 ] jffi^T. A^-->y^^^.Ac^l^^ 5 1 

40 0ij^ti, H5 (d) (C^TctOtC, X ^ U — >EPJS'J 

ST?»#»fl5 3 (A gfllfliJ^-X ESLM r D 

5 9 0 j ) ^TKuxti9 0r^i;/^->i^i 

fc. H*5 4ttX^J->K. 5 5 WX+-v"C*S. 

5 8 0 1CT 1 0 ftmm$L'?Z> £ tT, 0 5 (e) \Z 

m 5 6 5 i <Dumtm c^tti^Tvu 

**fiS«»JTtt^JSI»5 1 a>«« 7 0 u m_(C L T , 
50 ±.f&<D&mnM 5 6 (DJIflli 6 4 m m T £> Ac „ 


( 7 ) 

1 1 

[ 0 0 3 9 ] &mmm s 6 &&f&-rz>jjfe a. x^u- 

«5 l©±tC»^«» (AgBPWI^-X E S L tt3$ 
TD 5 9 0 J ) G>Bt£J&fi£Ufc», 2»#»»©lR±tC7 
thl/yXh (&#Jfc{bX$i*h§!i TOFPR 8 0 0 J ) 
t?7 Hl/Xil9 0^^£Wt^"7X^i^i^l, 3 
0wt%HNO, *t^I«»SX7f >yLT*)4* 

JEHfcliSttK TO F P R 8 0 0 J ) 10 

7*M/yXhSRSlT7*M/yX h <D K CO AS £ 
ffi2tfcL£&, C©IHI«*K:*##S (A gHlgil^-X 
K E S LttSSi rD590j ) £5fc«L, 1 5 0 TC T 3 
0»M»#«»&ft»L,fc«. lwt%NaOH*^f& 
T7t hL/yXh^ill, $S(C5 8 OtTl 0»K 

£6fC, iftttfitbt, a) AgW, b) 

A II t c * j v # * v ; 1/ K £ x v > tt ^ *a £ £ # -r s r 

O ftjRjfcttft^tt, d) t^S^W 20 

^«««5 6 s^fife-rsc t^T^fc. ^« 

M5 1 <0/^^-^>y*iRAfe*«±<Otfe®tCisS*ttS: 
|fT5Ag^-Xh£»*a^l 00^:^2 0»MK« 
L» UVB^&tfO. 2wt%NaCO s *BRS:X:/ 

(-/X^ — z: > y L/itt 5 8 Otfl 

C 0 0 4 0 ] iiautno^^-r^iti 5 6 
r^m^-v^. ^mm 5 1 a* a g <D&wcM±m t. Lxmm 30 

[ 0 0 4 1 ] i<0«J;5lC«ISi:^S^7XS«2±i: 
- 3 2 3 2 j ) ^i^L/, 5 6 0tTl Oftfflm&l'X 

*;i/W«^^6nfc. £ 6 (c, #^x^&±fc:et£* a 

[ 0 0 4 2 ] (9£tfiftI5) *rei6 (a) iZjjkT&v. 50 
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fc, # 5Xa«2±tCX^y*&KJ;0!«JStO. 1 /i m 
(DC r <£>&ISJ$ 6 1 &f&f$ 6 1 (Dttnt L 

3fc«>, 5 0 0 T;&± 

[ 0 0 4 3 ] *H"C* 6 1 $l»^fifeLfeS*±(C 

A g ±J1T ^^.^itl^J^ 

JBfc-f***, 0»JAfcflSI6 (b) C^ti:^t:« X^'J-> 
H1J»"Jft"C*#:#» 6 2 (AgEPM^-XK ESLM 

TD 5 9 0 J ) S7HU^M9fl))lttl:/^->i* 
Ufco 0+ 6 3 teX^ U ->IK, 6 4IU+-yt* 
5. 1 7 0 t:^ 3 0#ffl«#«»6 2 

u, $ 6 tc 5 8 o i o ttfflffif$,-?z> z. t-c, m 6 

(c) Jw^-r<t"5(C* 7HI/Xti9t^5«fi64a 
m^^Iti 6 5 fcjgefcbfc. 

[ 0 0 4 4 ] ilti 6 5 Z&f&'fZ>ljfe\Z*2 U "> 
epJ8iJft-p£:<T&, ^M#J 4 tCfBfScD <fc -5 1) 
ttlsKOR&Xy^V^-rs*^, 2) 7thL^yXh0 
IH]»tcW#:#»S5te*"rS*j3fe* 3) rtfttts^r-r** 

« 6 5^I^Rlcirci^Tt)^ii6 1 #A g <Z)&ff$tl£lk 

[ 0 0 4 5] tfH>T* 13 6 (d) (C^-Tct^tC, ^^1^ 
^6 5£vX^@<hbT&JISIgl6 10Xy^->y&ff 

7HI/Xti9^^^$tfc. CCD*§£, l-;f> 
^UfctC;fcttS&JR«S 6 5<h#JSi6 1 ©i»*a«l^ — <t 

it® <D&mm 6 1 r X!y^>^fftJC(4, if 

.^f>f«^aB tmr-esj ^^ffi-rntf, A»^<t 

>y3&<pJffi"C*-Q/t. ^J^B^ 6 1 #A 1 
Al^^CD^^ti, If • < >fy^a8 TM R - A L t 
Ej Sffl^r^Ili6 lS;Xy^>yLfe. 

[ 0 0 4 6 ] **ifiOT<fc«rai<o*Jfi0>i 4 £ &jt«-r ^> . 

t. **Jfi«TH±liT?&SAJR«« 6 5 ^r^X^ £ L 
&JKR6 KO/^^-X>yiC7* h'JVIi^^itt 

JHJ^6 l co^^^^^X'v^>y-C#^or>-C^j^14S:^ 

[ 0 0 4 7 ] C(Oct'5^»ffi«<£:^S/f7X*«2±{C 
7H^Xtl9£^fijcLfci, 7Hl/Xti95So^ 

- 3 2 3 2 j ) L. 5 6 0t-ri0 ^Pp 1 ]^^ UT 


( 
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a g»»ii«ifM$nfc. ik^x* 7 K i/^il 9 ©pate 
$na«*©/^*ju£jt«uT, mm&mghm&Rzf^ 

[ 0 0 4 8 ] (£lM0>J6) £riH7 (a) (C^-TJ:^ 

<DN i <D&mm 7 1 £^fi£T£o ^^+*»tt-«W(C 

ffl^T&JSBt 7 1 ^r^t'tAc. -ttet>*>+ ifcftWL <± 
*tX3£*±§!i rc- 4 0 0 0 J ) Xtfc&L* iS50ml 

X!SI}±&[ r s K N — 2 0 0 J ) <h 7 ^ -tr U - t- -< > ^JQ 
31 (±»X«ttH rSKN-300j ) K^oTtf ^7* 

y*m (IttiaaU rBEL-801j ) ^tNi(0 
&JKK7 1 £#rtfJLfc. ^ y +R<Ol«JP««lSI«fK(Ctt 
1 #|UJ*CflRJ9 0 . 15//mONi(?)iW7 
1 ^J^^ 7 1 <Dmm\Z 0 . 0 5-0. 3 

Mm&Jg-T&'So &JKIBI7 1 <D#»<h l£X*i© 

5 0 0 *C^±©#*^JR«l>tt^^* t iS .at^Sfc 
* y *iaftfc*t»rt<cfct>. HrfttfltCte, Ni, Cr, C 
d,,Pd, Rh, P t , Sb, Ir, G a , Ge, C 
o, Fe, Au, Cu> Mn^rolf*^!, Z 

i -W, N i - C u^rt«*tf £n*#. *y*&tf/^ 
-->£/©*aaa»£N i rt*fit>&^. fc*5, N i <DM 
mM*v*<D%&* ttffl*r*it7C»HC,fc oTN i - PR 
tfN i - B * *y ^r(C*8"J$n*A*. 

[ 0 0 4 9 ] *^t?, £J^ISI7 1 &R^fiEL/tS«±fC 
A g £T£^#tt^T'±Jir&£&Mm&£^ 
SET*^. 0»JA«H7 (b) lc^-r«fc5 l£, X^'J-> 
B18'lffitf»#«R 7 2 (A gepJB'J^-X K ESLttS* 

TD 5 9 0 J ) ^7Hl/Xti9W§^f:/^->i* 
Lit. S + 7 3 (*X^7 >J->IK. 7 4fiX + -ytfe 
S. 17 0lC?3 0»H9#«fi7 2&ft» 

$ Sfc 5 8 0 t-n 0 ftfflm&-TZ> C tT, 0 7 

(c) tC^-T J: 5 »"H 6 4 /£ mCD^Jia«S 7 5 

[ 0 0 5 0 3 ^1117 5$0^t^^i£(iX^'J-> 

mmmxu< x *>, ^Js^j4tcis$Koj:^tc, n 
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[0051] j*^t, 17 (d) tc^-Tct -5 tc, &mm 

i75 ^VX^Ii IT^Ii 7 KDXyf >y$fr 
7 K 1/Xtl9 S^fife $ tirfc. X^> 

^^tc4ott^^ji§mM 7 5 t&mm7 i <Dmm&m-t 

10 &*3. Xy^>^i*li&K«« 7 5 

±J@<Z>&JRK7ia*Ni<©«£, X-v5 :: >y^tCii4 5 

[0052] ^mmm^mm<ommm 4 i^it^-r^ 

#**0mi±IITa*&JStt« 7 5 & 77^ <t L 
Ttt;ttl*lt/I"C&S&JRK 7 1 $rX^^>y-T^COT, 
mlMiCOllSS^J 5 tffimiz. ^11 7 1 O/^-' >yi; 

20 setc, ^juj^ 7 i t&mmm i 5 (Diid^^-a:^ 

fT*D)&<T^SB!8^WJc&JSI«7 l^^Fl^^x-y 
**JSW??tt^JRIK7 1 <DB$L\Z* y *m%{%m 

i^m-r &mmm4 ri* 5 tctt^Lr^^i^^^^x his 

[ 0 0 5 3 ] C©J;'5tcWSSSi:?&:S//7X»tR2±.C 
30 MSi:J:*38t#^-xh (0*tMfiifti rpLS 

- 3 2 3 2 j ) ^^^L, 5 6. OlCt? 1 0?*Rfl«j£UT 

a gttatittisj^nfc. 7 k i^*s«9 ©fine: 

■fe;H»it3 &fl$L/:», ir^Pf IS 3 (OfiiSih-feJUSia 

40 ^;HW** < f#'&tlfc. ^611, 777X»«±tcB». A 
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